The kinetics of monosaccharide absorption by human jejunal biopsies: evidence for active and passive processes.
The kinetics of initial rates of uptake of glucose, galactose, arabinose and mannitol have been measured in jejunal biopsies from normal subjects in order to investigate the existence of multiple uptake systems. Glucose kinetics fitted best a model of a saturable uptake system (app Kt = 2.06 +/- 0.33 mM, app Jmax = 93.85 +/- 1.19 nmol/10 min/mg dry weight), together with a linear uptake indistinguishable from the passive uptake of arabinose and mannitol (app Kd = 0.80 +/- 0.05 nmol/10 min/mg dry weight/mM for glucose, 0.75 +/- 0.03 for arabinose, and 0.83 +/- 0.03 for mannitol). The saturable uptake, but not the linear uptake, was inhibited by phlorizin and by the absence of sodium. Cytochalasin B and phloretin had no effect on overall uptake. Galactose kinetics in the absence of inhibitors fitted best a model of a single saturable uptake system (app Kt = 11.05 +/- 0.12, app Jmax = 201.9 +/- 1.13) with no evidence of linear uptake. In the presence of phlorizin, or in the absence of sodium, uptake was predominantly linear with app Kds of 0.84 +/- 0.03 and 0.79 +/- 0.01, not significantly different from the linear component of glucose uptake. We conclude that hexose uptake in human jejunum in vitro occurs by both active and passive routes, and that the active uptake of galactose appears to be inhibited at high galactose concentration.